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(57) ABSTRACT

The present invention relates generally to a camera lens
system for image pickup devices, which 1s mounted in a
mobile phone or personal digital assistant, and more par-
ficularly to a camera lens system for 1image pickup devices,
which has a minimized overall length thereof to 1mplement
a micro lens, and 1n which lenses are formed to have suitable
aspheric coefficients to reduce an incident angle of light on
the lenses and improve the resolving power of the camera
lens system. The camera lens system includes a first group
lens having a convex, aspheric surface facing an object, a
second group lens on which a light beam 1s incident from the
first group lens and which 1s formed 1n an aspheric shape, an
ir1is disposed at a side of the first group lens close to the
object, a filter disposed at a side of the second group lens
close to an 1mage of the object, and an 1mage sensor for
converting the 1mage formed through the first and second
oroup lenses 1nto an electrical signal. The camera lens
system satisfies the conditions 1n which a focal length 11 of
the first group lens 1s within a range of 4.7=11=4.9, a focal
length 12 of the second group lens i1s within a range of
23=12=24, an overall focal length f of the camera lens
system 1s within a range of 3.8=1=4.0, and the overall
length of the camera lens system 1s equal to or less than 4.9

IMI1.

5 Claims, 5 Drawing Sheets
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CAMERA LENS SYSTEM FOR IMAGE
PICKUP DEVICES

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates generally to a camera lens
system for 1mage pickup devices, which 1s mounted 1n a
mobile phone or personal digital assistant, and more par-
ficularly to a camera lens system for 1image pickup devices,
which has a minimized overall length thereof to implement
a micro lens, and 1n which lenses are formed to have suitable
aspheric coefficients to reduce an incident angle of light on
the lenses and 1mprove the resolving power of the camera
lens system.

2. Description of the Related Art

Recently, with the development of wireless communica-
fion technologies, there are many cases where digital cam-
eras are mounted 1n mobile phones or Personal Digital

Assistants (PDASs).

Generally, digital cameras are 1mage recording media
capable of photographing a plurality of still images without
using films. Such a digital camera uses an 1mage pickup
device, which 1s a kind of semiconductor device, such as a
Charged Coupled Device (CCD) or Complementary Metal
Oxide Semiconductor (CMOS). In the digital camera, an
object image formed on the 1mage pickup device through a
lens 1s converted into an electrical signal by the image
pickup device, and the electrical signal 1s stored as a digital
signal in a mobile phone or PDA 1n which the digital camera
1s mounted.

Since the digital camera for image pickup devices must be
mounted 1n small mobile phones or PDAs, technology of
miniaturizing the digital camera 1s a key point. In the prior
art, an externally mounted digital camera as well as an
internally mounted digital camera 1s also used.

The externally mounted digital camera 1s mounted at a
portion of a body of a mobile phone to photograph an object
in front or back of a Liquid Crystal Display (LCD) window
of the mobile phone while being manually rotated by a user.

However, such an externally mounted digital camera 1s
problematic 1n that 1t 1s 1nconvenient to use because a user
always carries both a mobile phone and the digital camera,
and uses the digital camera by attaching it to the mobile
phone if necessary, and the total volume of the devices
INCcreases.

Therefore, a mobile phone with an internally mounted
camera 1s generally used. In this case, the camera 1s 1nstalled
at a hinge of the mobile phone that connects a cover part to
a body.

As described above, the internally mounted camera must
be mounted 1n a limited space, so the minimizing the size
and weight of the camera 1s required.

FIG. 1 1illustrates a conventional camera lens system for
CCDs. The camera lens system for CCDs comprises a
meniscus-shaped first lens 11 having a negative refractive
index, a second lens 13 having a positive refractive index, a
third lens 16 having a positive refractive index, a fourth lens
18 having a negative refractive index, and a CCD 12 for
converting a light beam 1nto an electrical signal.
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An 1r1s 14 1s disposed between the first and second lenses
11 and 13 to adjust the quantity of light, and an optical filter
19 1s used to block light rays, except for a required visible
ray.

However, since the above lens system for image pickup
devices requires at least four lenses to correct aberrations
(especially, distortion aberrations), the number of lenses is
increased and, therefore, the overall length of the lens
system 1s 1ncreased. Thus, it 1s difficult to miniaturize the
lens system.

Therefore, 1n order to solve this problem, a miniaturized
lens system 1n which the number of lenses 1s decreased and,
therefore, the overall length of the lens system 1s decreased
1s disclosed 1n Korean Patent Application No. 2001-25317.
Referring to FIG. 2, the lens system comprises a meniscus-
shaped first lens unit 21 having a convex incident surface
facing an object, a meniscus-shaped second lens unit 23 on
which a light beam 1s incident from the first lens unit 21 and
which has a concave incident surface facing the object, an
ir1s 22 disposed between the first and second lens units 21
and 23 to adjust the quantity of light, and an optical filter 24
disposed between the second lens unit 23 and an 1mage-
formation surface formed by the first and second lens units

21 and 23.

The first lens unit 21 1s comprised of meniscus-shaped
lens surfaces S1 and S2 (radius of curvature) which are
convex toward the object, and the iris 22 1s positioned
between the first and second lens units 21 and 23 to adjust
the quantity of light. The second lens unit 23 1s comprised
of lens surfaces S3 and S4 (radius of curvature) which are
concave toward the object. The optical filter 24 1s disposed
at the back of the second lens unit 23 to block light rays
except for a required light ray. Further, 1n the lens system, an
image sensor 25 1s provided to convert a light beam passing
through the optical filter 24 1nto an electrical signal.

Such a conventional lens system 1s characterized 1n that
the 1r1s 22 1s disposed between the first and second lens units
21 and 23 to precisely correct distortion aberrations by a
symmetrical structure of the lens units 21 and 23 formed
around the 1r1s 22 and reduce the overall length of the lens
system for image pickup devices, thus miniaturizing the lens
system.

The first and second lens units 21 and 23 are formed 1n an
aspheric shape, wherein the shapes of aspheric surfaces
forming the first and second lens units 21 and 23 are
expressed by the following Equation, assuming that a Z axis
1s taken as an optic axis, an X axis 1s taken as an axis
perpendicular to the optic axis, light 1s directed forward, and
K, A, B, C, D and E are aspheric coetficients,

hz

7 = 4 +
12
1 + 1—(1+ﬁ;’):><—2
-

AXH + Bx + Ox i + Dxh!’ + Exh!?

where r 1s the radius of curvature and h 1s an X axis length.
However, even though the conventional lens system uses

aspheric surfaces, an 1ncident angle of a light beam on an
edge portion art of an 1mage-formation surface of the image
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sensor 25 1s excessively large, thus deteriorating the resolv-
ing power of the edge portion of the image-formation
surface and causing distortion.

That 1s, 1n the conventional lens system, a light beam
incident on a center portion of the image-formation surface
of the 1mage sensor 25 has a small incident angle according
to the normal progress of the light beam, while a light beam
incident on the edge portion thercof has a large incident
angle to deteriorate the resolving power of the edge portion
and cause distortion.

Generally, the 1mage sensor 25 senses light from pixels
formed on the 1mage-formation surface, and the sensitivities
of the pixels 1n the 1mage sensor 25 are uniform, so the
quantity of light incident on the 1mage sensor 25 must be
uniform at any position on the 1mage sensor 25. However,
the conventional lens system 1s problematic in that a differ-
ence between the incident angles of light beams on the
center portion and the edge portion, respectively, 1s great, so
there 1s a difference between quantities of light incident on
the 1mage sensor 235, thus causing the edge portion to be
relatively dark and causing distortion.

Further, the conventional lens system 1s problematic in
that 1ts overall optical length 1s large to such an extent that
it 1s equal to or greater than 5.3 mm, so it 1s difficult to
miniaturize a mobile phone or PDA to which the lens system

will be mounted.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keep-
ing 1n mind the above problems occurring in the prior art,
and an object of the present invention 1s to provide a camera
lens system for image pickup devices, in which aspheric
surfaces of lenses are formed using suitable aspheric
coellicients, thus improving the resolving power of the lens
system and additionally removing distortion.

Another object of the present mvention 1s to provide a
camera lens system for image pickup devices, 1n which an
incident angle of light on an edge portion of the camera lens
system 1s reduced to 20° or less to uniformly maintain the
quantity of light incident on center and edge portions of an
image sensor and obtains the largest possible amount of light

on the edge portion, thus preventing the edge portion from
being relatively dark and distortion from occurring.

A further object of the present invention 1s to provide a
camera lens system for image pickup devices, in which an
overall optical length of the camera lens system 1s mini-
mized to be 4.9 mm or less, thus realizing the miniaturiza-
tion and light weight of the camera lens system.

In order to accomplish the above object, the present
invention provides a camera lens system for image pickup
devices, comprising a {irst group lens having a convex,
aspheric surface facing an object, a second group lens on
which a light beam 1s mcident from the first group lens and
which 1s formed 1n an aspheric shape, an 1r1s disposed at a
side of the first group lens close to the object, a filter
disposed at a side of the second group lens close to an 1mage
of the object, and an 1mage sensor for converting the 1mage
formed through the first and second group lenses 1nto an
clectrical signal, wherein the camera lens system satisfies the
following conditions,
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4.7=1{1=4.9
23=12=24

3.8=1=4.0

where fl is a focal length (mm) of the first group lens, {2 is

a focal length (mm) of the second group lens, and f is an

overall focal length (mm) of the camera lens system.
Preferably, the camera lens system satisfies the following

condition,

4.8<L<409 (4)

where L is an overall length (mm) of the camera lens system.
Preferably, the first and second group lenses are designed

so that radiuses of curvatures thereotf satisty the following
conditions,

1.33=2r1=1.35
1.9=r2=2.1
2.64=1r3=2.66

2.87=r4=2.89

where rl is a radius of curvature (mm) of a surface of the
first group lens facing the object, r2 1s a radius of curvature
(mm) of a surface of the first group lens facing the image,
r3 is a radius of curvature (mm) of a surface of the second
ogroup lens facing the object, and r4 1s a radius of curvature
(mm) of a surface of the second group lens facing the image.

Preferably, wherein the camera lens system satisfies the
following conditions,

0.05<S1=<0.15 (9)

0.94<S2<0.96 (10)

1.2583<1.4 (11)
1.0SS4=<1.2 (12)
0.3<85<0.5 (13)
0.5<86=<0.6 (14)
0.4<87<0.5 (15)

where S1 is a distance (mm) between the iris and the surface
of the first group lens facing the object, S2 1s a central
thickness (mm) of the first group lens, S3 1s a distance (mm)
between the first and second group lenses, S4 1s a central
thickness (mm) of the second group lens, S5 is a distance
(mm) between the surface of the second group lens facing
the image and the filter, S6 is a thickness (mm) of the filter,
and S7 1s a distance between the filter and the 1mage sensor.

Preferably, the camera lens system 1s designed so that, 1f
K, A, B, C, D and E are aspheric coeflicients, shapes of
aspheric surfaces of the first and second group lenses,
expressed by equation

hz

7 = 4

12
1 + 1—(1+K)><—2
-

satisty conditions indicted in the following Table,

+AXK + B+ Cxh* + Dxh'Y + Exhl?,
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No K A B C
2 -3.46 0.17735E+00 0.39590E-02 —-0.1610E+00
3 1.5045E+00 1.3898E-01 -1.6119E-01 4.0606E-01
4 -293.4306995 0.15454E+00 -0.2778E+00 0.20857E+00
5 -=-389.03712  0.72780E-01  -0.92636E-01 0.40519E-01

D E
0.3114E+00 -0.1833E+00
-2.241E-01

-0.78496E-01 0.11370E-01
-0.87947E-02  0.69212E-03

where No. 2 1s the surface of the first group lens facing the object, No. 3 1s the surface thereof facing the
image, No. 4 1s the surface of the second group lens facing the object, and 5 1s the surface thereof facing

the 1mage.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advan-
tages of the present invention will be more clearly under-
stood from the following detailed description taken 1n con-
junction with the accompanying drawings, in which:

FIG. 1 1s a view showing the construction of a conven-
tional camera lens system for CCDs;

FIG. 2 1s a view showing the construction of another
conventional camera lens system for 1image pickup devices;

FIG. 3 1s a view showing the construction of a camera lens
system for image pickup devices according to the present
mvention;

FIGS. 4a and 4b are views comparing an image photo-
oraphed by a typical camera lens system with an i1mage
photographed by the camera lens system of the present
invention, wherein FIG. 4a illustrates the image obtained
using the typical camera lens system and FIG. 4b 1llustrates
the 1mage obtained using the camera lens system of the
present mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, embodiments of the present mnvention will be
described 1n detail with reference to the attached drawings.

FIG. 3 1s a view showing the construction of a camera lens
system for 1mage pickup devices according to an embodi-
ment of the present mvention. As shown 1n FIG. 3, the
camera lens system of the present invention comprises a first
ogroup lens 20 having a convex, aspheric surface facing an
object, a second group lens 40 on which a light beam 1s
incident from the first group lens 20 and which 1s formed 1n
an aspheric shape, an iris 1 disposed at a side of the first
ogroup lens 20 close to the object, a filter 60 disposed at a side
of the second group lens 40 close to an 1mage of the object,
and an 1mage sensor 8 for converting the image formed
through the first and second group lenses 20 and 40 into an
electrical signal.

In this case, the first and second group lenses 20 and 40
are arranged 1n order and lenses made of plastic are used as
the first and second group lenses 20 and 40.

A ¥4 mmch CMOS sensor generally used in mobile phones
1s used as the 1image sensor 8. The present mnvention is used
to design a lens system suitable for the specification of a
device equipped with the ¥4 mnch CMOS sensor.

In this embodiment of the present invention, the iris 1 1s
disposed at the side close to the object differently from the
conventional lens system. Therefore, the 1ris 1 will be
designated as a first surface, and surfaces of the first and
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second group lenses 20 and 40 will be designated as second
to fifth surfaces 1n order from the object side.

That 1s, as shown 1n FIG. 2, the surface of the first group

lens 20 facing the object 1s called the second surface 2, the
surface thereof facing the 1image 1s called the third surface 3,
the surface of the second group lens 40 facing the object is
called the forth surface 4, the surface thereof facing the

image 1s called the fifth surface 5, a surface of the filter

facing the object 1s called a sixth surface 6, and a surface

thereof facing the 1image 1s called a seventh surface 7.

The camera lens system according to the present mmven-
tion 1s designed so that an overall optical length thereof is

equal to or less than 4.9 mm and an allowable incident angle
thereof is equal to or less than 20° C. so as to minimize the

overall optical length and prevent an edge portion of the
image sensor 8 from being relatively dark by reducing an
incident angle of light on the edge portion of the image

sensor 8, for the purpose of realizing miniaturization and

light weight of the camera lens system.

For this operation, the aspheric surfaces of the lenses are

™

formed using suitable aspheric coellicients, thus the perfor-

mance of the lens system having the specification of a device
equipped with the 4 inch CMOS sensor 1s improved, and
the overall length of the lens system 1s designed to be equal
to or less than 4.9 mm, thus minimizing the size of the lens

system and maintaining the performance thereof.

In order to satisfy such detailed optical items, the lenses

must satisly the following conditions 1n the embodiment of
the present invention,

4.7=f1=4.9 (1)

23224 (2)

3.8=f=4.0 (3)
where {1 is a focal length (mm) of the first group lens 20, {2
is a focal length (mm) of the second group lens 40, and f is
an overall focal length (mm) of the lens system in which the
first and second group lenses 20 and 40 are included.

Preferably, the focal length 11 of the first group lens 20 1s

4.8 mm, the focal length 12 of the second group lens 40 1s
23.3 mm, and the overall focal length f of the lens system 1s
3.9 mm.

That 1s, the lenses of the lens system of the present
invention are arranged as indicated in Table 1.
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TABLE 1

Focal length (mm)

3

S2 is a central thickness (mm) of the first group lens 20, S3
is a distance (mm) between the first and second group lenses
20 and 40, S4 1s a central thickness (mm) of the second

group lens 40, S5 is a distance (mm) between the fifth

gimt roup 161115 (Secfﬂd Eﬂd ;hgslfuffafmﬁ) 2;“2 > surface 5 of the second group lens 40 facing the image and
Lzznsysgtr;]’p ens (fourth and fifth surfaces) 3G the filter 60, S6 is a thickness (mm) of the filter 60, and S7
is a distance (mm) between the filter 60 and the image sensor
. : 8.
The focal lengths of the lenses according to the embodi- o
ment of the present invention are values for satisfying the 10 Further, the refractive indexes of the first group lens 20,
conditions in which the overall length of the lens system 1s the second group lens 40 and the filter 60 are 1.53, 0.53 and
equal to or less than 4.9 mm and the allowable incident angle 0.517, respectively.
of the lens system is equal to or less than 20° in the case of That is, detailed data of the lens system according to the
the lens system provided with the %4 inch CMO_S SCISOL. 15 embodiment of the present invention are indicated in Table
Further, preferably, the lens system according to the 5
present 1nvention 1s designed to satisty the following
condition, TARILE 2
<7 <
+8=L=45 ) 20 No Radius of curvature Thickness Refractive index
where L is the overall length (mm) of the lens system. ) 01
Further, the radiuses of curvatures of the first and second n 134 0.05 153
group lenses 20 and 40 are designed to satisty the following 3 2.0 1.3
conditions 4 2.65 1.1 0.53
’ o 5 2.88 0.4
6 [nfinite 0.55 0.517
1.33=11=1.35 (5) - N o
1.9512=2.1 (6) S
2.64<13<2.66 (7)
h Q7 <rd =<7 Q0 (8) 30 Assuming that a Z axis 1s taken as an optic axis, an X axis
_ , 1s taken as an axis perpendicular to the optic axis, light 18
where rl is the radius of curvature (mm) of the second directed f q P der AR CD (Ij) . gh _
surface 2 of the first group lens 20 facing the object, r2 1s the Heie_ orward, at it afl are asp 61-'1(3
radius of curvature (mm) of the third surface 3 of the first ~ coelficients, the aspheric surface shapes of the lenses of the
group lens 20 facing the 1mage, 13 1s the radius of curvature .. lens system of the present nvention are expressed by the
(mm) of the jfourth surfaf:e 4 of tl}e second group lens 40 following Equation,
facing the object, and r4 is the radius of curvature (mm) of
Fhe fifth surface 5 of the second group lens 40 facing the 2 0]
image. —
In this case, rl, 2, r3 and r4 are preferably 1.34 mm, 2.0 A0 2= 2 *
mm, 2.65 mm, and 2.88 mm, respectively. 1+\/1 -~ +K)x—
Further, distances between respective components, and
thicknesses of the lenses in the embodiment of the present AXh + BXH + Cxh® + Dxi'® + Exh'?
invention satisty the following conditions,
45
0.05=51=0.15 ©) Aspheric data in the embodiment of the present invention
0.94=82<0.96 (10) indicated 1n Table 3.
TABLE 3
No K A B C D E
2 —-3.46 0.17735E+00 0.39590E-02 -0.1610E+00 0.3114E+00  -0.1833E4+00
3 1.5045E+00 1.3898E-01 -1.6119E-01 4.0606E-01 -2.241E-01
4 -293.436995 0.15454E+00 -0.2778E+00 0.20857E+00 -0.78496E-01 0.11370E-01
5 -=389.03712  0.72780E-01  -0.92636E-01 0.40519E-01 -0.87947E-02 0.69212E-03
1.2=83=1.4 (11) In the present invention, the aspheric surface shapes of the
| 0=84<1 2 1) lelnses arec formed by controlling aspheric coeflicients of
higher-order terms.
0.3=55=20.5 (13) In the lens system of the present invention having
05<S6<0 6 (14) aspheric surfaces formed under the above conditions, the
focal length of the first group lens 20 1s 4.8 mm, so the
0.4<S7<0.5 (15) s L
¢5 condition (1) is satisfied.

where S1 is a distance (mm) between the iris 1 and the
second surface 2 of the first group lens 20 facing the object,

Further, the focal length of the second group lens 40 1s
23.3 mm, so the condition (2) is satisfied.
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Further, the overall focal length of the lens system 1s 3.9
mm, so the condition (3) is satisfied, thus achieving the
object of the present invention.

Further, the overall length of the lens system to which the
above aspheric coefficients are applied 1s 4.86 mm.

Therefore, the condition (4) is satisfied, thus the overall
length of a conventional lens system greater than 5.3 mm
can be reduced, thus enabling a small lens system to be
provided.

Further, 1in the lens system of the present invention having
aspheric surfaces formed under the above conditions, the
radiuses of curvatures of respective surfaces of the first and
second group lenses 20 and 40 are obtained as rl 1s 1.34 mm,
r21s 2.0 mm, r3 1s 2.65 mm, and r4 1s 2.88 mm, respectively.
Therefore, the conditions (5) to (8) can be satisfied.

Further, the distance between the 1ris 1 and the second
surface 2 of the first group lens 20 facing the object 1s 0.1
mm, the central thickness of the first group lens 20 1s 0.95
mm, the distance between the first and second group lenses
20 and 40 1s 1.33 mm, the central thickness of the second
oroup lens 40 1s 1.1 mm, the distance between the fifth
surface 5 of the second group lens 40 facing the 1mage and
the filter 60 1s 0.4 mm, the thickness of the filter 60 1s 0.55
mm, and the distance between the filter 60 and the 1mage
sensor 8 1s 0.43 mm.

Therefore, the above conditions (6) to (15) can be satis-

fied.

Angle data improved through the aspheric data of the
present mvention are indicated in Table 4.

TABLE 4

[ncident angle

A zone 11°
B zone 20°
C zone 17.5°

That 1s, an 1ncident angle of light on C zone, the edge
portion of the 1mage-formation surface of the image sensor

8,1s 17.5°, so the incident angle equal to or less than 20° can
be obtained.

Therefore, there can be solved a problem in that an edge
portion of the image 1s relatively dark in the conventional
lens system due to a large incident angle of light on the edge
portion of the 1mage sensor 8.

That 1s, the quantity of light incident on the 1mage sensor
8 15 uniformly maintained at any position thereof, so the
amount of light of the edge portion of the 1image sensor 8 1s
sufliciently obtained. Consequently, the quantity of light 1s
uniformly maintained over the center and edge portions of
the 1mage-formation surface of the 1mage sensor 8.

Further, resolving power data are shown 1n Table 5.

TABLE 5

MTF (T + S) 60 line/min

0.0t 0.55
0.151 0.54
0.31f 0.45
0.46f 0.4
0.63f 0.35
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10

TABLE 5-continued

MTF (T + S) 60 line/min

0.81f
1.0

0.3
0.43

In Table 5, 0.0f, 0.151f, 0.311, 0.46f, 0.631, 0.81f and 1.0

designate intervals of the image-formation surface of the
image sensor 8 on which the image 1s formed. If the position

of a center 1s 0.0f, the end of the C zone 1s 1.0f.

In the above embodiment of the present invention, the
resolving power MTF (T+S) can be uniform.

Further, distortion data are indicated in Table 6.

TABLE 6

Distortion (%)

0.0f 0.0
0.2f 1.0
0.4f 1.68
0.6f 1.95
0.8 1.99
1.0f 0.0

As 1ndicated in Table 6, when the 1mage-formation sur-
face of the image sensor 8 1s equally divided at regular
intervals of 0.2f, percentage distortion at the center (0.0f)
and the end (1.0f) 1s 0%. Therefore, it can be shown that
distortion, which was generated at the C zone of the con-

ventional lens system, 1s greatly reduced.

FIGS. 4a and 4b are views comparing an 1mage photo-
oraphed by a typical camera lens system with an i1mage
photographed by the camera lens system of the present
invention, wherein FIG. 4a illustrates the 1mage obtained
using the typical camera lens system and FIG. 4b 1llustrates
the 1mage obtained using the camera lens system of the
present 1nvention.

As shown 1n FIG. 44, the resolving power 1s deteriorated

in the conventional lens system and, especially, distortion of
the edge portion 1s excessively generated. However, 1n the
lens system of the present invention in FIG. 4b, resolving
power 1s 1improved and the distortion of the edge portion 1s
orecatly reduced, thus remarkably improving the perfor-
mance of the lens system.

The above-described present mvention controls higher-
order terms of the equation for aspheric surfaces to reduce
an 1ncident angle of a light beam on the image-formation
surface of the 1image sensor, thus 1improving resolving power
and simultaneously removing distortion.

As described above, the present invention provides a
camera lens system for image pickup devices, in which
aspheric surfaces of lenses are formed using suitable
aspheric coeflicients, thus allowing an incident angle of light
on an image sensor to be equal to or less than 20°, improving
resolving power and simultaneously removing distortion.

Further, the present invention 1s advantageous in that an
incident angle of light on an edge portion of the camera lens
system 1s reduced to 20° or less to uniformly maintain the
quantity of light incident on center and edge portions of an
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image sensor and obtains the largest possible amount of light

on the edge portion, thus preventing the edge portion from
being relatively dark.

12

lenses are designed so that radiuses of curvatures thereof
satisly the following conditions,

Further, the present invention 1s advantageous in that an L.33=r1=1.55 )
overall optical length of the camera lens system 1s mini- . 1.9=12<2.1 (6)
mized to be 4.9 mm or less, thus realizing the miniaturiza-

. . . . . . 2.64<13<2.66 (7)
tion and light weight of a mobile phone or PDA 1n which the
camera lens system 1s mounted. 2.87=r4=2.89 (8)

Although the preferred embodiments of the present inven- _ ,

: S pr . . P 19" Where rl is a radius of curvature (mm) of a surface of the
fion have been disclosed for 1illustrative purposes, those . . . .

Killed in the art will o that vari Fifioat; first group lens facing the object, r2 1s a radius of curvature
SRLUCC I UG att Wil appreciale hdl VALOUS MOAILCAUOns, (mm) of a surface of the first group lens facing the image,
additions and substltu.u'ons are _9055113‘_16= w1th.0ut dep:ilrtmg r3 is a radius of curvature (mm) of a surface of the second
from the scope and spirit of the 1nvention as disclosed 1n the aroup lens facing the object, and r4 is a radius of curvature
accompanying claims. 15 (mm) of a surface of the second group lens facing the image.

What 1s claimed 1s: 4. The camera lens system for image pickup devices

1. A camera lens system for image pickup devices, according to claim 3, wherein the camera lens system
comprising; satisfies the following conditions,

a first group lens having a convex, aspheric surface facin

SEOUP 5 P S 20 0.05=S1=0.15 (9)
an object;

a second group lens on which a light beam 1s 1ncident 0.94<82<0.96 (10)

from the first group lens and which 1s formed 1n an
. 1.2<S3<1.4 (11)
aspheric shape;

an 1ris disposed at a side of the first group lens close to the 25 1.0=54=1.2 (12)

object, | 0.3=S520.5 (13)

a filter disposed at a side of the second group lens close

to an image of the object; and 0.5=56=0.6 (14)

an 1mage sensor for converting the 1mage formed through 20 0.4<S7<0.5 (15)

the first and second group lenses mto an electrical | | .

signal, where S1 is a distance (mm) between the iris and the surface

wherein the camera lens system satisfies the following Of, the first group lens facing the ob]ecF, 82_ 1s a central

. thickness (mm) of the first group lens, S3 1s a distance (mm)
conditions, ,

between the first and second group lenses, S4 1s a central

47<E1 <40 (1) 3 thickness (mm) of the second group lens, S§ i1s a distance

(mm) between the surface of the second group lens facing

23512524 (2) the image and the filter, S6 is a thickness (mm) of the filter,

e and S7 1s a distance between the filter and the 1mage sensor.

3-8=1=40 (3) a0 5. The camera lens system for image pickup devices

where f1 is a focal length (mm) of the first group lens, 2 is according to claim 4, wherein the camera lens system 1s

a focal length (mm) of the second group lens, and f is an designed so that, if K, A, B, C, D and E are aspheric

overall focal length (mm) of the camera lens system. coellicients, shapes of aspheric surfaces of the first and

2. The camera lens system for image pickup devices second group lenses, expressed by equation
according to claim 1, wherein the camera lens system 45
satisfies the following condition, ;2

7 = A +AXEY +BxH + Cxh® + Dx k'Y + Exh'?,
4.8<L=4.9 (4) 12
1+\/1—(1+ﬁ:)><—2
where L 1s an overall length (mm) of the camera lens system. '

3. The camera lens system for image pickup devices

according to claim 1 or 2, wherein the first and second group satisfy conditions indicted 1n the following Table,
No K A B C D E
2 —-3.46 0.17735E+00 0.39590E-02 -0.1610E+00 0.3114E+00  -0.1833E4+00
3 1.5045E+00 1.3898E-01 -1.6119E-01 4.0606E-01 -2.241E-01
4  -293.436995 0.15454E+00 —0.2778E+00 0.20857E+00 -0.78496E-01 0.11370E-01
5 -=389.03712  0.72780E-01  -0.92636E-01 0.40519E-01 -0.87947E-02 0.69212E-03

where No. 2 1s the surface of the first group lens facing the object, No. 3 1s the surface thereof facing the
image, No. 4 1s the surface of the second group lens facing the object, and 5 1s the surface thereof facing

the 1mage.
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